This paper describes the experience with a trans-tibial amputation due to reflex sympathetic dystrophy. Because of lack of information about postoperative management in these cases, the medical history is provided together with a description of early mobilisation and technical information about prosthetic equipment.
Introduction
Amputation is a rare sequela of reflex sympathetic dystrophy (RSD). In international literature the syndrome is well described (Rohrich et al, 1987; Houdenhove et al, 1992; Veldman et al, 1993; Janig, 1996) , but little information can be found about postoperative management following amputations in relation to RSD (Eyres et al, 1990; Geertzen and Eisma 1994; Dielissen et al, 1995) . Information about the type and use of a prosthesis as well as long term follow up is not available. The functional use of a prosthesis in cases of a trans-tibial amputation seems to be disappointing (Dielissen et al., 1995) . The reason for this is not clear.
The authors describe the results in a female patient with RSD who underwent a trans-tibial amputation because of severe complications in the foot and ankle. The postoperative management, featured by the delayed fitting principle, is described together with the type of prosthetic components and the functional results.
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Case report

Medical history
Patient X is a 30-year-old female working in a hospital as a secretary. During a summer holiday she developed a painful left foot while hiking. After returning home she was referred to an orthopaedic department of a general hospital. Because of a tendonopathy she was treated with a plaster of Paris cast for eight weeks. Her complaints did not disappear, she developed a painful swollen foot and with the diagnosis RSD she was referred to a pain department where she was treated with sympathetic blocking agents (Wang et al, 1985; Janig, 1996) . This treatment was unsuccessful and was changed to the application of hydroxyl radical scavengers (Goris, 1985) . Because of the absence of any positive reaction, she underwent some invasive procedures (stellate block) and later on after 1 year a chemical sympathectomy (Wang et al., 1985; Janig, 1996) , again without results.
Eighteen (18) months later she was referred to a surgical department with the clinical picture of a phlegmon of the foot. She underwent surgical decompression and was treated with high dose penicillin as St. Aureus and haemolytic streptococcus were isolated. She recovered without incident but on the dorsal side of the foot an area with lymphoedema and bad vascularisation remained. The RSD had been changed from the "warm stage" into the "cold stage" in the meantime. Vasodilators did not help.
After a period of 3 years from the beginning with recurrent ulceration an amputation of the forefoot was carried out, burying the interdigital nerves in the soft tissues. The amputation wound was covered using a free revascularised rectus abdominis muscle flap with a split skin graft on top. After the operation she was referred to a rehabilitation centre where she regained some basic skills. She could only walk wearing orthopaedic shoes. During the following 2 years she developed neuromas of the interdigital nerves leading to intractable pain, an exacerbation of the RSD. She sought a second opinion in a university hospital without a useful result. Because of vulnerability of the foot and ankle and progressively developing painful ulceration, she stopped walking and became more isolated socially. Her problem was extensively discussed by a rehabilitation specialist and a plastic surgeon. Finally amputation of the lower leg was inevitable, not because of the pain syndrome but because of the vulnerability of the foot and her personal situation: she could not walk, she rejected the large protecting shoe, she had lost her job and there was no future prospects.
Procedure
Five years after the initial injury a trans-tibial amputation was carried out 12cm below the joint space. A few days after the operation she was progressively mobilised with full weight bearing after being fitted with a plaster cast provided with a light metal pylon and a dynamic foot (Greissinger plus", Otto Bock). The decision to mobilise in an early stage was based on the positive experience (physical and psychological) of early mobilisation after amputation in elderly patients. Two weeks after the amputation she was provided with a 9mm soft liner (Alpha Cushion Liner R , Ohio Willow Wood Co.), externally reinforced with polyurethane resin (Scotchcast", Johnson & Johnson) and discharged home.
Results
During the weight bearing stage she did not complain about pain, the operation wound healed without complications and vegetative dysregulation in the leg did not occur. Oedema of the stump resolved within four weeks so that she could be fitted with her first permanent prosthesis five weeks after the amputation. This prosthesis consisted of a soft liner as mentioned before, a two component resin socket according to the PTS principle, a titanium tube and a Greissinger plus" foot. After being fitted with her first permanent prosthesis she underwent functional training by a physical and an occupational therapist. She soon walked short to middle distances and a few months after the amputation she regained her full-time job as a secretary and resumed her usual family tasks.
One year after the amputation she does not complain about pain, she uses her prosthesis (with a KBM socket and multiaxial foot -Multiflex", Blatchford and Sons) during the whole day.
Discussion
RSD is a clinical condition of unknown origin (Houdenhove et al, 1992; Szeinberg-Arazi et al, 1993; Veldman et al, 1993; Janig 1996) . Many methods have been developed to treat this condition (Goris 1985; Wang et al, 1985; Gobelet et al, 1992; Houdenhove et al., 1992; Szeinberg-Arazi et al, 1993; Janig, 1996) all with limited value. Some cases do not respond to any treatment method resulting in an "end stage" featured by irreversible intractable pain, total loss of function, chronic ulceration and gangrene (Rohrich et al., 1987) . Amputation as a therapy of an RSD is a rare phenomenon and little has been written about it in the literature (Erdmann and Wynn-Jones 1992; Eyres et al, 1990; Szeinberg-Arazi et al, 1993; Geertzen and Eisma, 1994; Dielissen et al, 1995) . Though some authors disapprove of amputation (Houdenhove et al, 1992; Dielissen et al, 1995) , good results have been described (Rohrich et al, 1987; Szeinberg-Arazi et al, 1993; Geertzen and Eisma, 1994; Geertzen et al, 1997) . Most articles present an overall study, the amputation problem is part of it (Rohrich et al, 1987; Eyres et al, 1990; Erdmann and Wynn-Jones, 1992; Szeinberg-Arazi et al., 1993; Veldman et al, 1993; Dielissen et al, 1995) . Rohrich et al (1987) described 7 lower limb amputations with a success rate of 85% in respect of the use of a prosthesis. Larger series of amputation patients with a history of RSD do not exist. Little is said about functional results (Veldman et al, 1993; Geertzen and Eisma, 1994; Dielissen et al, 1995) , nothing is said about the postoperative management and prosthetics.
What lessons can be learned from this case report? First that an amputation proved to be a realistic and feasible option, provided that the operation takes place at the level of sound tissue with normal sensation of the skin (Geertzen and Eisma, 1994; Dielissen et al, 1995) .
Secondly, it proved to be feasible to fit the stump with a total contact socket, at first a rigid one made of plaster, later on after a few weeks a semi rigid made of an Alpha Cushion Liner externally reinforced by polyurethane resin (Scotchcast"). After this procedure the patient could be fitted with her first permanent prosthesis after five weeks since the stump was shrinking very quickly. The authors think that exerting controllable pressure to resolve oedema is better with a total contact cast than with an elastic bandage, following the procedures with elderly people with amputation of the lower limb (Warren and Moseley, 1968; Moore, 1972; Mueller, 1982; Harrington, 1991) .
Thirdly, unlike some authors (Eyres et al, 1990; Dielissen et al, 1995) who report a disappointing (functional) use of the prosthesis the patient in this study regained many abilities, resumed her job while wearing the prosthesis the whole day. The authors believe it is important to mobilise as soon as possible after the amputation with full weight bearing as described for elderly people as previously stated (Kihn, 1970; Harrington, 1984; Folsom, 1992) . To start mobilising immediately after the operation might be of psychological value (Kihn, 1970; Harrington, 1991) . Finally, it was surprising to see some changes in the stump as time passed: discolouration of the scar tissue and increasing growth of hair nearby the scar. Obviously vegetative dysregulation occurs though the pain syndrome had been resolved and the operation had taken place in symptom free tissue. Contrary to some reports that long standing intractable (phantom) pain is not considered to be an option for amputation (Erdmann and Wynn-Jones, 1992; Dielissen et al., 1995; Geertzen et al., 1997) , this patient does not complain about her previous pain any more.
Conclusion
It can be concluded that a trans-tibial amputation can be a realistic procedure in cases of RSD. The aim of the amputation is not to relieve the chronic pain but the irreversible changes and vulnerability of the limb, leading to increasing disability. Assessment of the individualisation is very important focussing on somatic and psychological factors. When properly managed, a trans-tibial amputation followed by a delayed fitting procedure with a plaster cast followed by early mobilisation can be very valuable and is contributing to a better quality of life.
